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8.2.6A
Enhanced performance requirements type A of PUSCH in multipath fading propagation conditions with asynchronous interference

8.2.6A.1
Definition and applicability

The enhanced performance requirement type A of PUSCH is determined by a minimum required throughput for a given SINR. The required throughput is expressed as a fraction of maximum throughput for the FRCs listed in Annex A. The performance requirements assume HARQ retransmissions.
The purpose is to verify the demodulation performance when the wanted PUSCH signal in the serving cell is interfered by PUSCH of two interferers from the same interfering cell, applying the interference model defined in clause B.6.3.
The requirements apply to the BS supporting the enhanced performance requirements type A.

The requirements apply to the BS receiving the asynchronous interference i.e. the interference is time-asynchronous with the tested signal.

A test for a specific channel bandwidth is only applicable if the BS supports it.

For a BS supporting FDD multiple channel bandwidths but not supporting FDD UL carrier aggregation, only the tests for the lowest and the highest FDD channel bandwidths supported by the BS are applicable. For a BS supporting TDD multiple channel bandwidths but not supporting TDD UL carrier aggregation, only the tests for the lowest and the highest TDD channel bandwidths supported by the BS are applicable. 

For a BS supporting FDD UL carrier aggregation, only the FDD CC combination with largest aggregated bandwidth is used for the test. If there is more than one combination with the largest aggregated bandwidth, the FDD CC combination with the largest number of component carriers is used for the test. For this CC combination the tests using full PRB allocation FRC are conducted on per CC basis and measured by the required SINR levels corresponding to the bandwidths used on the different CCs.

For a BS supporting TDD UL carrier aggregation, only the TDD CC combination with largest aggregated bandwidth is used for the test. If there is more than one combination with the largest aggregated bandwidth, the TDD CC combination with the largest number of component carriers is used for the test. For this CC combination the tests using full PRB allocation FRC are conducted on per CC basis and measured by the required SINR levels corresponding to the bandwidths used on the different CCs.
8.2.6A.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 8.2.6A.1.

8.2.6A.3
Test Purpose

The test shall verify the receiver’s ability to achieve throughput on the wanted signal at the presence of two dominant interferers as specified in section 8.2.6A.4.2, under multipath fading propagation conditions for a given SINR.

8.2.6A.4
Method of test

8.2.6A.4.1
Initial Conditions

Test environment:
Normal, see subclause D.2.

RF channels to be tested:
M; see subclause 4.7.

1)
Connect the BS tester generating the wanted signal, interference signals, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in Annex I.3.7.

2) 
Interconnect attenuators for relative power setting purposes for all transmitting branches (wanted signal and all interferers, separately). 
8.2.6A.4.2
Procedure

1)
Adjust the AWGN generator, according to the channel bandwidth, defined in Table 8.2.6A.4.2-1.

Table 8.2.6A.4.2-1: AWGN power level at the BS input

	Channel bandwidth [MHz]
	AWGN power level

	1.4
	-92.7dBm / 1.08MHz

	3
	-88.7dBm / 2.7MHz

	5
	-86.5dBm / 4.5MHz

	10
	-83.5dBm / 9MHz

	15
	-81.7dBm / 13.5MHz

	20
	-80.4dBm / 18MHz


2)
The characteristics of the wanted signal and the interferers shall be configured according to the corresponding UL reference measurement channel defined in annex A and the test parameters in Table 8.2.6A.4.2-2.
Table 8.2.6A.4.2-2: Test parameters for enhanced performance requirement type A

	Parameter
	Unit
	Tested signal
	Interferer 1-1

[Note 1]
	Interferer 1-2

[Note 1]

	Maximum number of HARQ transmissions
	
	4
	N/A
	N/A

	RV sequence
	
	0, 2, 3, 1, 0, 2, 3, 1
	N/A
	N/A

	DIP (Note 2)
	dB
	N/A
	-0.43
	-0.43

	Cell Id
	
	0
	1
	1

	Interference model
	
	N/A
	As specified in clause B.6.3
	As specified in clause B.6.3

	Cyclic Prefix
	
	Normal

	Demodulation reference signal for PUSCH
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Group hopping and sequence hopping are disabled.

	Note 1: 
Interferer 1-1 and interferer 1-2 are connected to the same cell and configured to transmit respectively in the even subframes and odd subframes.

Note 2: 
The respective received energy of each interferer relative to 
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  is defined by its associated DIP value as specified in clause B.6.1. 

Note 3: 
The transmissions of both interferer 1-1 and interferer 1-2 are delayed with respect to the tested signal by 0.33 ms.


3)
The multipath fading emulators shall be configured according to the corresponding channel model defined in annex B.
4)
Adjust the equipment so that required SINR specified in Table 8.2.6A.5-1 to 8.2.6A.5-6 is achieved at the BS input.

5)
For each of the reference channels in Table 8.2.6A.5-1 to 8.2.6A.5-6 applicable for the base station, measure the throughput, according to annex E.

8.2.6A.5
Test Requirement

The throughput measured according to subclause 8.2.6A.4.2 shall not be below the limits for the SINR levels specified in Table 8.2.6A.5-1 to Table 8.2.6A.5-6. 

Table 8.2.6A.5-1 Enhanced performance requirement type A for PUSCH, 1.4MHz Channel Bandwidth
	Number of TX antennas (Note 1)
	Number of RX antennas
	Propagation conditions and correlation matrix (Annex B) (Note 2)
	FRC

(Annex A)
	Fraction of  maximum throughput
	SINR [dB] 

	
	
	Tested signal
	Interferer 1-1
	Interferer 1-2
	
	
	

	1
	2
	EPA 5 Low
	ETU 5 Low
	ETU 5 Low
	A12-1
	70%
	TBD

	
	4
	EPA 5 Low
	ETU 5 Low
	ETU 5 Low
	A13-1
	70%
	TBD

	
	8
	EPA 5 Low
	ETU 5 Low
	ETU 5 Low
	A4-3
	70%
	TBD

	Note 1:
Antenna configuration applies for each of the tested signal, interferer 1-1 and interferer 1-2. 
Note 2:
The propagation conditions for the tested signal, interferer 1-1 and interferer 1-2 are statistically independent.




Table 8.2.6A.5-2 Enhanced performance requirement type A for PUSCH, 3 MHz Channel Bandwidth
	Number of TX antennas (Note 1)
	Number of RX antennas
	Propagation conditions and correlation matrix (Annex B) (Note 2)
	FRC

(Annex A)
	Fraction of  maximum throughput
	SINR [dB] 

	
	
	Tested signal
	Interferer 1-1
	Interferer 1-2
	
	
	

	1
	2
	EPA 5 Low
	ETU 5 Low
	ETU 5 Low
	A12-2
	70%
	TBD

	
	4
	EPA 5 Low
	ETU 5 Low
	ETU 5 Low
	A13-2
	70%
	TBD

	
	8
	EPA 5 Low
	ETU 5 Low
	ETU 5 Low
	A4-4
	70%
	TBD

	Note 1:
Antenna configuration applies for each of the tested signal, interferer 1-1 and interferer 1-2. 
Note 2:
The propagation conditions for the tested signal, interferer 1-1 and interferer 1-2 are statistically independent.




Table 8.2.6A.5-3 Enhanced performance requirement type A for PUSCH, 5 MHz Channel Bandwidth
	Number of TX antennas (Note 1)
	Number of RX antennas
	Propagation conditions and correlation matrix (Annex B) (Note 2)
	FRC

(Annex A)
	Fraction of  maximum throughput
	SINR [dB] 

	
	
	Tested signal
	Interferer 1-1
	Interferer 1-2
	
	
	

	1
	2
	EPA 5 Low
	ETU 5 Low
	ETU 5 Low
	A12-3
	70%
	TBD

	
	4
	EPA 5 Low
	ETU 5 Low
	ETU 5 Low
	A13-3
	70%
	TBD

	
	8
	EPA 5 Low
	ETU 5 Low
	ETU 5 Low
	A4-5
	70%
	TBD

	Note 1:
Antenna configuration applies for each of the tested signal, interferer 1-1 and interferer 1-2. 
Note 2:
The propagation conditions for the tested signal, interferer 1-1 and interferer 1-2 are statistically independent.




Table 8.2.6A.5-4 Enhanced performance requirement type A for PUSCH, 10 MHz Channel Bandwidth
	Number of TX antennas (Note 1)
	Number of RX antennas
	Propagation conditions and correlation matrix (Annex B) (Note 2)
	FRC

(Annex A)
	Fraction of  maximum throughput
	SINR [dB] 

	
	
	Tested signal
	Interferer 1-1
	Interferer 1-2
	
	
	

	1
	2
	EPA 5 Low
	ETU 5 Low
	ETU 5 Low
	A12-4
	70%
	TBD

	
	4
	EPA 5 Low
	ETU 5 Low
	ETU 5 Low
	A13-4
	70%
	TBD

	
	8
	EPA 5 Low
	ETU 5 Low
	ETU 5 Low
	A4-6
	70%
	TBD

	Note 1:
Antenna configuration applies for each of the tested signal, interferer 1-1 and interferer 1-2. 
Note 2:
The propagation conditions for the tested signal, interferer 1-1 and interferer 1-2 are statistically independent.




Table 8.2.6A.5-5 Enhanced performance requirement type A for PUSCH, 15 MHz Channel Bandwidth
	Number of TX antennas (Note 1)
	Number of RX antennas
	Propagation conditions and correlation matrix (Annex B) (Note 2)
	FRC

(Annex A)
	Fraction of  maximum throughput
	SINR [dB] 

	
	
	Tested signal
	Interferer 1-1
	Interferer 1-2
	
	
	

	1
	2
	EPA 5 Low
	ETU 5 Low
	ETU 5 Low
	A12-5
	70%
	TBD

	
	4
	EPA 5 Low
	ETU 5 Low
	ETU 5 Low
	A13-5
	70%
	TBD

	
	8
	EPA 5 Low
	ETU 5 Low
	ETU 5 Low
	A4-7
	70%
	TBD

	Note 1:
Antenna configuration applies for each of the tested signal, interferer 1-1 and interferer 1-2. 
Note 2:
The propagation conditions for the tested signal, interferer 1-1 and interferer 1-2 are statistically independent.




Table 8.2.6A.5-6 Enhanced performance requirement type A for PUSCH, 20 MHz Channel Bandwidth
	Number of TX antennas (Note 1)
	Number of RX antennas
	Propagation conditions and correlation matrix (Annex B) (Note 2)
	FRC

(Annex A)
	Fraction of  maximum throughput
	SINR [dB] 

	
	
	Tested signal
	Interferer 1-1
	Interferer 1-2
	
	
	

	1
	2
	EPA 5 Low
	ETU 5 Low
	ETU 5 Low
	A12-6
	70%
	TBD

	
	4
	EPA 5 Low
	ETU 5 Low
	ETU 5 Low
	A13-6
	70%
	TBD

	
	8
	EPA 5 Low
	ETU 5 Low
	ETU 5 Low
	A4-8
	70%
	TBD

	Note 1:
Antenna configuration applies for each of the tested signal, interferer 1-1 and interferer 1-2. 
Note 2:
The propagation conditions for the tested signal, interferer 1-1 and interferer 1-2 are statistically independent.




NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.

<Unchanged Sections Skipped>

G.3
Measurement of Performance Requirements
Table G.3-1: Derivation of Test Requirements (Performance tests)

	Test 
	Minimum Requirement in TS 36.104
	Test Tolerance
(TT)
	Test Requirement in TS 36.141

	8.2.1
Performance requirements of PUSCH in multipath fading propagation conditions transmission on single antenna port
	SNRs as specified
	0.6dB
	Formula: SNR + TT

T-put limit unchanged

	8.2.1A
Performance requirements of PUSCH in multipath fading propagation conditions transmission on two antenna ports
	SNRs as specified
	0.8dB
	Formula: SNR + TT

T-put limit unchanged

	8.2.2
Performance requirements for UL timing adjustment
	SNRs as specified 
	0.6dB for fading cases

0.3dB for AWGN cases
	Formula: SNR + TT

T-put limit unchanged



	8.2.3
Performance requirements for HARQ-ACK multiplexed on PUSCH
	SNRs as specified
	0.6dB
	Formula: SNR + TT

False ACK limit unchanged

Correct ACK limit unchanged 

	8.2.4
Performance requirements for High Speed Train conditions
	SNRs as specified
	0.3dB
	Formula: SNR + TT

T-put limit unchanged

	8.2.5
Performance requirements for PUSCH with TTI bundling and enhanced HARQ pattern
	SNRs as specified
	0.6dB
	Formula: SNR + TT

Residual BLER limit unchanged

	8.2.6A
Enhanced performance requirements type A of PUSCH in multipath fading propagation conditions with asynchronous interference
	SINRs as specified
	0.6dB
	Formula: SINR + TT

T-put limit unchanged

	8.3.1
ACK missed detection for single user PUCCH format 1a transmission on single antenna port
	SNRs as specified
	0.6dB
	Formula: SNR + TT

False ACK limit unchanged

Correct ACK limit unchanged 

	8.3.2
CQI missed detection for PUCCH format 2 transmission on single antenna port
	SNRs as specified
	0.6dB
	Formula: SNR + TT

False CQI limit unchanged

Correct CQI limit unchanged 

	8.3.3
ACK missed detection for multi user PUCCH format 1a
	SNRs as specified
	0.6dB
	Formula: SNR + TT

False ACK limit unchanged

Correct ACK limit unchanged 

	8.3.4
ACK missed detection for PUCCH format 1b with Channel Selection
	SNRs as specified
	0.6 dB
	Formula: SNR + TT

False ACK limit unchanged

Correct ACK limit unchanged

	8.3.5 ACK missed detection for PUCCH format 3
	SNRs as specified
	0.6 dB
	Formula: SNR + TT

False ACK limit unchanged

Correct ACK limit unchanged

	8.3.6 NACK to ACK detection for PUCCH format 3
	SNRs as specified
	0.6 dB
	Formula: SNR + TT

False ACK limit unchanged

Correct NACK limit unchanged

	8.3.7  ACK missed detection for PUCCH format 1a transmission on two antenna ports
	SNRs as specified
	0.8dB
	Formula: SNR + TT

False ACK limit unchanged

Correct ACK limit unchanged

	8.3.8  CQI performance requirements for PUCCH format 2 transmission on two antenna ports
	SNRs as specified
	0.8dB
	Formula: SNR + TT

False ACK limit unchanged

Correct ACK limit unchanged

	8.3.9
CQI missed detection for PUCCH format 2 with DTX detection
	SNRs as specified
	0.6 dB for one antenna port

0.8 dB for two antenna ports
	Formula: SNR + TT

False CQI limit unchanged

Correct CQI limit unchanged 

	8.4.1
PRACH false alarm probability and missed detection
	SNRs as specified
	0.6dB for fading cases

0.3dB for AWGN cases
	Formula: SNR + TT

PRACH False detection limit unchanged

PRACH detection limit unchanged 
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